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Detailed Description Text - D3TX (9) : 

A concentrated sulfuric ^^1^ solution containing 15% poly (p-phenylene 
torephthalanide) (PPTA) was cast on the surface of the porous f^f^J^^j^^SiW 

meobrane and allowed to impregnate into the membrane. 



Casting e<?ui|5ment having a static aixer-stirrer at its die inlet was used, 
yhile still on the casting belt, the impregnated expanded 
poiytotrafluoroethylene meobrane was immersed in an aqueous solution of 
sulfuric add (23%) to coagulate the PPTA. The impregnated membrane was then 
reooved from the belt and rinsed in w^er. These steps were repeated four 
tinea until the pores of the porous expanded polytet rafluoroethylene membrane, 
to depth of about 55% of the thickness of the membrane^ were filled with PPTA. 
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Process for selectively separating gaseous oixtures 
containing water vapor 



Detailed Description TeKt - DBTX (19) : 

The same porous, '^ii'^ js^r idW diipo ' i yi: ^jfjf^^Y.^}j_^{t^^^ ?7f^y}. ^fj^l meobrane used in Bxaaple 1 
was inpregnated with" a 9\ o t hanol ""sol \rt lo h" o f"'t he fiuororesin copolymer 
containing sulfonic "^'cnic: groups used in Bxaaiple 1. The inpregnated merabrane 
was allowed to stand''for 24 hours at 40. degree. C. , and was then further dried 
for 180 minutes at 120. degree. C. to produce a membrane selectively permeable 
to water vapor. 
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Detailed Description Text - DBTX (S) : 

Specifically, an expanded PTFE menbran© whose microst ructuro is comprised of 
nodes interconnected by fibrils (FIGS. 1 and 2) is used as the support for the 
active Detal ion exchange polyner coating. The 0MC;^an.ift<li::t^E5! nembrane is 
impregnated with a perfluoro-cation exchange polyBier"'i?J'"'f ully wetting the 
structure with a dilute solution of this polyaer, for exanple, sulfonic 'acid or 
carboxylic aciH polynier, in alcohol or other suitable solvent. Hith the 
raenbrane restrained to prevent dimensional changes, the solvent is evaporated 
in an oven at 60. degree. C. to 120. degree. C. leaving a porouS/ chemically 
stable ion to exchange substrate with very high active surface area (FIGS. 3 
and 4). 

Detailed Description Text - DBTX (10) : 

An expanded PTFE nembrane substrate having the following specific physical 
characteristics was employed: air flow was between 11.6 and 13.0 seconds as 
measured by Gurley densometer A5TM D726-53; thickness was between 0.0040 and 

0. 00 45 inches: apparent density was betw&en 0.20 and 0.25 g/cc; and methanol 
bubble point measured according to ASTM F316-S0 was between 11.1 and 12.0 pei. 
A small sample of this expanded PTES membrane was restrained on a frame. 
Approximately 10 ml of a 2.0) solution of 920 equivalent weight 

perf luorcsulfonic acid polymer in ethyl alcohol (as disclosed in DuPont U.K. 
No. 1,286,859) was added to the expanded PTFE substrate to fully wet the 
membrane. Excess polymer solution was decanted and the wet membrane was placed 
in 100. degree. C. to 105. degree. C. oven for 3 minutes until fully dry. This 
pe rf 1 u o ro sul f o ni c pol yme 1^/ li^.-i'F^'ifi^i ;1 1;^; iili * matrix had 12.5% perfluorosulfonic 

dc :.^ o polymer by weight, air flow reuiged from 9 to 14 seconds measured according 
to ASTM 0726-56, thickness was between 0.0022 and 0.0024 inches, and the 
sulfonic ci<:iv4 loading was 0.32 microequivalents per square centimeter. 

Detailed Description Text - DSTX (11) : 

A 2.S inch square section of perfluorosulfonic '^cjijc polyme r"/o^^£ey];iS|X?S 
merabrane was placed in a polypropylene frame and wot" with a sorution~of 15% 
i sop ropy 1 alcohol in deonized water. Excess alcohol solution was decanted and 
approximately 10 mil of a l.OM solution of silver nitrate was added. The 
membrane was allowed to silver exchange at room temperature overnight. The 
silver ion exchanged membrane was then rinsed with deionized water and dried at 
room temperature under vacuum. The dried membrane wag cut to give two 

1. times. 2 inch samples which were placed into gas sensors. 

Detailed Description Text - DBTX (14): 

The control had between 2.5 and 6.0 microequivalents/ cm. sup. 2 theoretical 
active sites whereas the ^.x^^^ndod^^^ polyo^c/siiver 
ion membrane from the ExaraplV had' oril^ 0.32 microequivalents7cm, aup. 2 
theoretical active sites. In spite of thiS/ the merabrane of the Example showed 
between 31% and 110% increase in lifetime, with less than one-eighth of the 
theoreticsd equivalents of the control. 



